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Dr John Byrne (Nashville, Tenn). I have questions about poten-
tial surrogates that you may have perhaps overlooked. What about
these patients just being more complex patients, having bigger
operations? I think the clamp times were longer. They were bigger,
more complex operations. Did they have low cardiac output
syndrome requiring all of those inotropes after surgery, which
was the cause of renal failure, not necessarily the catheterization
24 hours prior?
Dr Hennessy. Yes, as everybody knows, ARF may be a surro-
gate for postoperative low cardiac output syndrome. This may be
the case for some patients. We certainly tried to match for this as
best as we could. Patients were equivalent on preoperative ejection
fraction and their heart failure class, and so we attempted to match
for that as best as we could between those 2 groups. ARF may be
a surrogate for other major adverse events, meaning that it may
just be one of the complications that occur because of some other
reason. This may be true for some patients, and in other patients
ARF may be the cause of some of their complications. This is prob-
ably especially true in patients who undergo dialysis, have higher
rates of infection, and have longer intensive care unit stays.
With regard to that it might relate to the classic question of which
comes first, the chicken or the egg, this is a bit difficult to tease out,
and it is definitely not something that we specifically looked at in
these groups of patients. We know that ARF is one cause of a sig-
nificant amount of morbidity and mortality in these patients, and we
believe that this is at least one simple and effective way that we may
be able to help prevent ARF and perhaps at least lessen some of the
complications after surgery.
Dr Byrne. I ask that, because in our hybrid catheterization lab-
oratory operating room, we routinely catheterize patients, hundreds
of patients, and we just haven’t seen this. Now, it is true that if
a patient sustains a major adverse event that compounds the injury,
he/she is probably more likely to develop renal failure and all these
other complications.
So as a follow-up now, how about a patient with tight aortic ste-
nosis, someone who has really, really tight aortic stenosis and now
requires aortic valve replacement. I know Mike Davidson at the
Brigham is catheterizing them himself just before surgery. Are
you recommending waiting 2448 hours in those patients?
Dr Hennessy. I think I would look at it in 2 different perspec-
tives. In patients with tight aortic stenosis, if they have lived with
their symptoms for weeks, months, and years, maybe 24 hours
won’t make much of a difference for them, but it definitely depends
on the specific patient and how he/she presents. If it is clearly some-
body who presents in an emergency case, we don’t recommend de-
laying surgery. You clearly have to do what is best for the patient.
Our center believes that maybe some of what happens is part of a 2-
hit process to the kidneys. The kidneys might take a first hit with the
contrast load and then a second hit subsequently with undergoing
surgery, and it might be the case that if you combine this together
one time on the table that it diminishes the risk or the kidneys just
take one hit and maybe you don’t have as much renal failure
afterward. That is definitely something to look at in the future
and try to tease out.
Dr Robert Kramer (Portland, Me). Congratulations on an ex-
cellent presentation. Your conclusions are fully supported by work
that our group presented at the STS meeting in January.gery c November 2010
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DWe use the Acute Kidney Injury Network definition for acute
kidney injury, which has a lower threshold than the STS definition.
We found that when the cardiac surgery admission was separated
from the cardiac catheterization admission, the incidence of acute
kidney injury was reduced by 45%. Short- and long-term survivals
are compromised in patients with acute kidney injury. Your work
may further the opportunity to change a standard of care. We
now encourage our colleagues to separate the surgical admission
from the catheterization admission whenever possible. Of course,
there are times when urgent surgery is compelling and one can’t de-
lay, but there are times, as you mentioned, that you can.
Our analysis did not clearly answer the question as to how long
to delay surgery after cardiac catheterization. What is your recom-
mendation when asked that question?
Dr Hennessy. In this group of patients, and, of course, this is
a retrospective study, so I think further studies should be done in
the future to validate what we found, there should be at least 24
hours before patients proceed to surgery. Now, whether a greater
amount of time might help the patients more and reduce their injury
even greater, I think that is something that needs to be studied, but
at this time I think at least 24 hours should be separated between the
time of catheterization to the time of surgery.
Dr Harold Lazar (Boston, Mass). I have 2 questions to ask. I
noticed that you chose to look at renal function by measuring cre-
atinine, and if you look at the patients who did and did not have re-
nal failure postoperatively, the difference was approximately 1.1
versus 1.3 and the P value was .06. But I wonder whether you
looked at glomerular filtration rate, which is a more sensitive indi-
cator of renal function. You might have seen a difference between
those patients who developed renal failure postoperatively regard-
ing their preoperative glomerular filtration rate.
Dr Hennessy. That is a good point. Clearly there are many dif-
ferent ways of setting acute kidney injury, and glomerular filtration
rate is one of those ways, and that might be one of the limitations of
our study. However, according to the other variables we looked at,
we focused on STS definitions, and so we wanted to focus on an
STS definition of renal failure.
Now, clearly the difference was 1.1 to 1.2, I believe, and it was
close to statistical significance. In a younger patient, that might not
mean as much and maybe in an older patient it does, and I think that
is something to study in the future and attempt to have a better def-
inition of renal failure.
Dr Lazar. I think youmaywant to go back and look at those glo-
merular filtration rates, because they probably will be different.
My second question relates to the type of catheterization that was
done. At our institution when we catheterize somebody before
valve surgery, it is to see whether they have any coronary lesions,
and we are only shooting the coronaries with a limited amount of
dye, not doing a ventriculogram or attempting to cross the valves.
So what type of catheterization was done, how much dye was used,The Journal of Thoracic and Cardo you actually know the amount of dye, and could you correlate
those patients who developed renal failure with the amount of
dye that they received preoperatively?
DrHennessy.With regard to the type of catheterization that was
done, we took all patients and did not specifically do a subanalysis
of what type they underwent. Originally one of our main questions
was also the amount of contrast and the type of dye that were used
and whether or not that also affects ARF after surgery. Unfortu-
nately, that was difficult because a retrospective study is needed
to find those answers within the patient’s records, and that is some-
thing we are looking in the future to work on as a prospective study
to see if that makes a difference.
Dr Ali Khoynezhad (Omaha, Neb). I’d like to follow up on one
of the questions that was just brought up by a previous discussant,
namely, the importance of using estimated glomerular filtration as
a more sensitive measurement for renal function before and after
any procedure. There are also the RIFLE criteria based on the
Acute Dialysis Quality Initiative Group. This is the foundation
that internationally recognized the consensus definition for ARF,
endorsed by nephrologists. So that is something I suggest you
may want to consider for future studies, so we can compare apples
to apples.
I wonder if you can tell us also any protocols involving perioper-
ative hydration of patients undergoing heart catheterization. Typi-
cal patients with heart disease are usually diuresed rather than
given any fluid, which may be helpful for the right ventricle and
the heart but counterproductive for the kidneys.
DrHennessy. For our patients, it clearly depended on the type of
patient and the degree of heart failure. As you said, many of these
patients are diuresed before surgery. So I think it was patient spe-
cific in terms of how much hydration these patients received before
surgery.
Dr Lawrence Cohn (Boston, Mass). I have one last question
that I want to ask in a socioeconomic vein. There is a huge national
push by hospital administrators to have patients come in the same
day, have the operation, and save a lot of preoperative days. Are the
hospital administrators at the University of Virginia comfortable
with the decision now that you are changing your protocol, or are
you changing your protocol for admission catheterization surgery?
Dr Hennessy. Since the results of this study, we have changed
our protocol and our administration is in full support. One of the
things about the University of Virginia is that our patients come
from a wide distance because the hospital covers such a wide
area. So many of our patients come from 3 to 5 hours away, and
for them, not only for the administration but for the patient, it would
be a convenience for them to have their cardiac catheterization
within the same hospitalization of their surgery. But we believe
our administration has been supportive of us in delaying this time
period, and in the future we will look to see that this will reduce
the amount of renal failure after surgery in these patients.diovascular Surgery c Volume 140, Number 5 1017
